The initial strength of emulsified asphalt regenerative asphalt mixture is low. Adding proper amount of cement can effectively improve the initial strength of the mixture. Three kinds of cement amount and two kinds of emulsified asphalt amount were selected for the mix proportion design of cement emulsified asphalt recycled mixture (CEARM) when the recycling asphalt pavement (RAP) ratio were 20% and 50%, the influence of cement on emulsified asphalt cold recycled mixture strength was analyzed by comparing the initial strength and later strength of CEARM. The results showed that cement can significantly improve the initial strength of regenerative mixture and have different impacts on the latter strength due to variable ratio of RAP. So the paper put forward a method to determine a suitable amount of emulsified asphalt and cement.
INTRODUCTION
There are lots of advantages of emulsified asphalt cold recycling technology in environment protection and social economic benefits, it can be used as the intermediate surface, subsurface or base course of the highway according to its performance and engineering requirements, or as a surface layer in low-grade highway, there is a wide range of applications [1, 2] , but the shortcoming of lack of initial strength limits its application in engineering [3, 4] . In order to solve this problem effectively, drawing lessons from the effect of cement on the emulsified asphalt mixture, proper amount of cement was added in EARM to improve the initial strength and later strength of EARM [5] . Affected by the surface asphalt of recycling asphalt mixture (RAP), the influence of cement on the EARM and the emulsified asphalt mixture modification was significantly different, so the experience of the cement emulsified asphalt mixture design cannot be simply applied. In order to analyze the influence of cement on emulsified asphalt recycling asphalt mixture (CEARM) mixed design, the variation of CEARM strength after the addition of cement was analyzed by using modified Marshall test method, and appropriate dosage range of cement was proposed.
TEST SECTION

1 Test material
(1) Binding material The content of emulsified asphalt evaporation residue is 55%, the specific technical indicators are shown in table 1. The cement is Qinling grade 32.5 Portland cement, the main technical indicators meet the requirements of the specification. 
Experiment method
(1) CEARM initial and later Marshall Stability test At present, the research of cement -emulsified asphalt mixture is carried out according to the modified Marshall Test method which is suitable for the emulsified asphalt mixture. But the secondary compaction after 24h proposed by the method will break the cement stone that has formed a certain strength and destroy the bond between the cement and aggregate; and the high-temperature (110℃) curing method that reflects the late strength of the mixture curbed the hydration reaction of cement which can not reflect the impact of cement on high temperature performance of emulsified asphalt mixture. Some studies state that the curing temperature of cement-emulsified asphalt mixture should be 60℃. In this paper, based on the references, the specimen molding method and the regimen condition were modified. The main points are as follows:
Molding two groups of specimens, one group were cured in constant temperature (room temperature) and humidity condition and conducted pressure test under the temperature of 20 ℃ .The other group of specimens were placed in the temperature of 60℃and then conducted pressure test under the condition of 60 ℃ . The results of two groups reflect initial and later strength of mixture respectively.
The compaction time was 75 and was carried out two times when molding specimens. The first time was acted when the mixture was mixed into the mold; the compaction times was 50 times. The second time was acted when the cement start to thicken; the compaction times was 25 times. The specimens demolding was conducted after the second compaction, and then the stability was tested.
(2) Test design In order to study the effect of different factors on the strength of CEARM, three kinds of cement amount and two kinds of emulsified asphalt amount were selected for the mix proportion design of CEARM when the RAP ratio were 20% and 50%.
TEST RESULTS AND ANALYSIS
Test results
CEARM test results are shown in table 3 and figure 1, 2. 
Effect of cement dosage on the initial strength of CEARM
As can be seen from the results, in the case of a certain amount of emulsified asphalt, the initial strength of CEARM is generally higher than EARM. The strength increases with the increase of cement content, which indicates that the addition of cement can significantly improve the strength of regenerative mixture. The reasons are: hydration of cement absorbs a certain amount of mixing water and accelerates the emulsified asphalt emulsion breaking, promotes the formation of mixture strength. Cementation of cement hydration products is also conducive to the formation of strength. Meanwhile, the gather of cement on the aggregate surface changes the aggregate surface roughness to some extent and increase the internal friction. In addition, with the ongoing of cement hydration reaction, internally connected pores are cut and forms a uniform， dense pore closure as a whole， which improve the overall strength of the mixture. With the increase of the cement dosage, the above effects will be enhanced, and the initial strength of the mixture can be improved.
Test and analysis results show that the addition of cement is beneficial to the strength of cold regenerative mixture, in order to obtain a larger initial strength, a high amount of cement can be used. But some studies state that the fatigue performance of the mixture is poor when the cement dosage is high, the research of Wittgen company also proposed that the anti fatigue performance of mixture will not be significantly reduced when the cement dosage is less than 2%. Taking into account the comprehensive performance of CEARM, the amount of cement is more appropriate to be 2%. When the ratio of RAP is 20%, the initial strength of regenerative mixture with 9% emulsified asphalt is lower than that with 7% emulsified asphalt under circumstances of certain dosage of cement. When the ratio of RAP is 20%, the initial strength of regenerative mixture with 9% emulsified asphalt is higher than that with 7% emulsified asphalt. The results show that when the ratio of RAP is low, the influence of cement is greater than the emulsified asphalt on the initial strength of CEARM, that is because the amount of cement covered by asphalt increases with the increase of emulsified asphalt, which delayed the hydration reaction of cement, and weakened the cementation. When the RAP ratio is high, the opposite circumstance occurs. Mainly affected by the asphalt which covering the RAP, the emulsified asphalt plays a major role in the formation of regenerative mixture strength, while the cement plays a supplementary role.
Effect of cement dosage on the later stage strength of CEARM
In the case of the same amount of emulsified asphalt, when the RAP ratio is 20%, the later strength of CEARM is generally higher than EARM. when the RAP ratio was 50%, the later strength of CEARM was generally lower than EARM. The reason is that when the proportion of RAP is high, the hydration products of cement cannot fully play the role of the cementation on the old material surface. On the contrary, the formation of cement aggregate further blocks the densification of the mixture, which increases the distance between the materials, so that the cementation of asphalt cannot be fully played.
When the ratio of RAP was 50%, the later stage strength of CEARM increases with the increase of cement dosage and is lower than EARM. In the case of a certain amount of cement, the later stage strength of CEARM increases with the increase of the amount of emulsified asphalt. The effect of cement dosage on the later stage strength of the mixture is less than the emulsified asphalt. It shows that there will be enough asphalt covering hydration products of cement only if the amount of emulsified asphalt is increased, so that the cement hydration products and the old aggregate can be bonded by asphalt. But in this case, the requirements of the latter strength will directly lead to the increase of asphalt dosage which increases the investment of the project. Therefore, in the case of high RAP percentage (> 50%) , cement should not be added; if the initial stage strength is hoped to be improved, cement dosage should be considered comprehensively.
When the ratio of RAP was 20%, in the case of a certain amount of cement, the later stage strength of CEARM decreased with the increase of the amount of emulsified asphalt. In order to study the changing rule of later stage strength of CEARM with the increase of emulsified asphalt. When the cement dosage were 1% and 3%, the later stage Marshall Stability test of CEARM is carried out. The test results are shown in figure 3. From figure 3 we can see that when the amount of cement was 1%, there is a peak value of the strength of CEARM with the changing of emulsified asphalt dosage which is not obvious. When the cement dosage was 3%, the strength of CEARM increased with the decrease of the amount of emulsified asphalt. It can be judged that when the amount of the cement is 1%, it is difficult to form the strength of the mixture. The adding of the emulsified asphalt increases the cementing material in the mixture, so that the strength of the mixture is increased. However, with the further increase of the amount of emulsified asphalt, it will result in the decrease of the strength of the mixture. Certain strength can be formed in the case of just using 3% of cement. The addition of emulsified asphalt hinders the hydration reaction of cement, which leads to the decrease of the strength of the mixture. Therefore, the CEARM mix design should be based on the relationship between the amount of asphalt and stability to determine the optimum amount of emulsified asphalt.
CONCLUSIONS
(1) When the ratio of RAP is low, the cement is conducive to the initial and later stage strength of CEARM, and the influence of cement on the initial stage strength of CEARM is greater than the emulsified asphalt. When the amount of cement is different, the strength of CEARM varies with the changing of the amount of emulsified asphalt.
(2) When the ratio of RAP is high, the emulsified asphalt plays an important role in the formation of CEARM strength, and the cement plays a supplementary role. The initial strength of CEARM can be improved by adding cement.
(3) When the ratio of RAP is high, the later stage strength of CEARM is lower than that without cement. In order to increase the initial strength by adding the cement, we should consider the situation that the lack of later stage strength leading to increase of the emulsified asphalt dosage, the amount of cement should be determined according to the actual need.
